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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a data processor which is improved 
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«TKU*a»/<y77$r«ffl8Mlf$-fr, rwiSBlfcjff 
[»#«2l «fr**ja3ellfc, 

SWE S 2 o r K u ^ Sift / < y 7 r t c J: 5 ffi ffifil^ ^ m 
3 £ 2\ i£S£tt3S 5 * K{$ 3 <SS-<- v> 
S-f-ldioTSiJte^KOT Ki^Sfe^y 7 7£iI*!M$ 

ra$R£?ftE3l2 W7 h*u^2Hft/<y 7rl-4x.3/<y 7 
rSJap^at, £^T/£3tOT;fc3r ££#'#[£ "f 
5t- *7*n-|r y-7„ 

7 0»ffl&*©lMl3W**S ME***!! 
aSffttfflftteaic J: o TltFE«* 5 * \z% 3 ffiSK- 
•:*#**£trT KU*«tftflMB*i»E*l©T Ku*« 
»^y7 7lC#ii*WW1"3 tOT $>3 r £ 
3 if #« 2 IE® Of- * 7* d -fe y f- 0 

1-3x-**+ yS/a^yfcXKSA/Tj** 



ffl T K u * ic i o t«* $ ft 3 @f £ 0 y tr > / 
3 ft, lWEMfcoSIW^OT^^ttffiLTlHrET*- 
*=*f^ yi/ a y*!> Sr7^^^T^-fe^t!ift$-y:3Ml 
WRAM®Jfilc4 ; iJ^J^¥SSrllc:fixT«3 to-c*>3 
1 £ £ 1"3 flf*4 4 !2fro7- * 7* n * y -p. 

y 7 7 ic «t o -ess** $ nmm^- $ 

ft, :jxl:^$n5#+j/->ai> MJ 

3A** + y * y £MK£A.T/£3 t ©T*>3 C 

t*»*ti-3»**2E*©7*-^7 , B-fey7 G 

[M**R7l WE***+s''>a>*yo-aJtt(Ea, 
7 K u * ic J: o T«Jfc S ti3 3f flUOtlc-^ y f > y' $ 
ft, WE^fftOfBWt'sOT^-fe^SrttttlLTlWEA*^ 
+ y ^ * y £7 * it 3 |R 2 <D R 

AM^|IJ^J^^^H|c(ixT^3 fcOT'£>3 - £ 

%<&mt -tin #®6 E*©9 f -^7*o-fe y f- D 

^!ItS$RS:WL, itat y M^3^it$8^*IHt$3 
(c So" ^ x S &■<— i? iz M-t 3 T 9 ± * &*!lJ£-f 3 T 
^-t^«II#l5^Hlce^Tfi!c3 (,©Tfc5 - t 
t -t 3 if #if 4 Eftof-i' 7"d tj/t„ 
I!i*rl9] ffim%l<DT Kl^^fftAy 7 7 lei 3 
iIS.$r^J:3iI;gt y H^ioTffiTJS^Stta^- 

fc:{i!;iT/3:3 tOTfeir tSrWat-fSIS^SEac 
O7-?7'otyt 0 

[19*^10 J SdE^ 1 KU*aSlft'<y 7 7 !^t§ 
•fSSii^Jf^lii: LT7^ h^/U— X»i7'f h/<y 

£ £ 1-3 If 4 E«cOx-^ 7-n -fe y ^ 0 

WEiSiBT Ku^o#«fy hi, Stt»*bfy hJ:«? 
t±«tO f y h £ &«J 9 IftiTWEr-^ y p< 
* y 3 fcO-e *>3 w £ ZftWki- 3!f #*4X 

(3 5 EftOr-*-* 7*n -fe y f-. 
[W#£12J S52©-r>? f y^^*— 



y ! - tttei" 5 t> O 5 1 1 *r #« t -t % if *5 6 X 12 

7 15® (D f — * 7' D -fc j/ hJ- s 
IW*II13] ^^S^fit. 

JftE* +• i/ •> a. * * y (7 5 IMttfcw * + 2/ > a. 3i >- 
t *#» i 1" * t - * 7* b 1? y f- s 

[If *^ 1 5 ] StrfB^r-v r/i^D Ht, ^S-J--^ 

1US2 7 Kl^^m^y^rW^fiJ: , ?:*:t^^<b<DT- 
fc5::iS:4r#tfc-f3§S#JSl;fr^l 2 l «E 

[If#ifl7] x-^^n-feyi^t, Wf2x— ^7*D 

■ty!Mw»fiE$<ifc^SlJy*y t&stfx— **&a->;* 

^ttig^gi, 

g-<-->'#^-£7 Ku^«»fl?«*»b*JBtt*i- 5* l 
[Ht*4i8] MEttSM^yttMEffiarFV** 

»«u wet Ku^atft«a©rtftisfijffl$iifc-« 
^Aowwjciij, mE«.«y*y*»6iWE»ixtt* 



[»#9i9] WEf f -#*+s''>ay*yo«ijRa 

>#0ffiT« #lWE«-» >*y*»6tt*ta*n 
TfflE7*-**+y'>a**y left** 3*1-5 fcOTfc* 

[!*#£ 2 0 J MEA^+yi'ay^y©**!** 

« *w*iitrE*SM * y *» e> tt*ta £ ft-ctu 
Eift#* + y •>» y * y ictefjsfta b<D-vhz> - t * 

[00 0 1] 

7 7§rlix.fcx— ^T'n-fey-^. JEl-tt-tOJ: 5 ftx- 
tfx-*&g£>i9ii§{fclcigffl LT*a»ia«lcB8-t-5 t 
[0 0 0 2] 

iKSE«#ia:Tttttay * y (ctt-<T+ 
aiw^fcfcca^yfflMSrjfljeu T'n-fe^jj^fDig 
a>*y£iBjK^ytr >y$n-s 0 rzx\ T'o-t^fc 

fl, O S (Operating System : j-^ls— • 

iiliJ:<4«. {SS.^*y^b^g> ; ty-.w-=!'2/f > 

^ICltt, MMU (MemoiyManagenent Unit) ^5^^ / ^P3^^ 
2>„ MMUIJ, iiS'OS (Operating System) ^J^gL 
-Cfetl, 7"nir^^5i-t-5fiffi.^^y Sr^lg^^y 

0c «»a>*y«)A*xii2»cE*4irfcoBitrf?toti 

[0 0 0 3] iWEMMUSrffl^-Cfiffly^y or KU* 

<0i:# % MMUtt, 09^-«r»4S*. *a>*y.©^y 
[0 0 0 4] ±EMMUO«fBtty7 h 7*T7b*lfCt 

H^fgTfca* 5 , 7*o-fe^^g>^y^r^-fe^l- 
»07Ku^<?77*ffltU »Rlw|!6fflSii5 



y>i^*!i totSiSli* T Ki/^f 

[0005] x-^-^^-r^-fe^&ifisjg-t^fc 
[o o 0 6 j 

X.IJ', PowerPC 603 RISC Microprocessor User' sManual 
(MOTOROLA, 1994) Icffitt© 5. ^Or^n-fey-jr- 

&»J*IC«*.T^3. *X»0'<-i?7- 1 5J=*i^T 
PowerPC -CiaA^TLB? ^^x — ^TLB5 ^. i^iJ(C&oT 

» > * y a» 6 #Sfc 7 K u * Xjftff « ^ qxl9> L 4 ttftlf 

4e>i*. >^y 7 , ^-fe^roasafti=ttRi!i©*)5- 1& 

[0 0 0 7] *+!' , >i>t!) |J X +tr>a; 

*££Ufc4B£Wi*tt>^yi»&* + y^iiv j. y 

a4 + +y>ai>hyaSM»tiltf, LRU (Least Re 
cently Used) ^tl»mz^x^Wi^\ y =u=c> 

Sift^tt^^-V y -> 3. p» y leg* 
y St^V^A '7^t^-^t!Ji LTfiJffl «Tfg(ci-^ 

S *r£T 34§£ t'fffl £n-5„ 

[0 0 0 8] *3W!<Dl&JHt, **VT?±X%mMit 

5= »L<tt, TK^«»o«j«J:ijp<*yT^-fe^ 
[0 0 0 9] ^W©HKffiwc*-©fl&©BBjfcSf&fc 

[0 0 10] 



[0011] 1-&k*>, *«9!0>£i©SLfcW:. T Ku 
^^ffl©7 K l/^f 1^' ? 7 7 ft ^ I; 

[0 0 l 2] »L<tt, f-ffv-tyf (1) is, =p 
*»3l»fi (2) k y iWEtJWaaSgttasSft 5 IKffir 
Y^^mmr vu^z.^-ritz^xor Ki^gsm* 

*t5»I07KV^^j»77 (4) fc, m<OTF 
-*KJ&-f 5tlI7 Kl^^SrT Ki/^^ft^^PjJIS^ 

"y77 (3) i&£^Trii5. 
[0 0 1 3] 5!ifi,fel:4oSijOf- ^7"nir y 

r v\s*%mmT v^^^^-t^tz^nr y^xgrn 

i^^»<f77^tt57 Ku^««Hffaorto<ft 
SS-l-fc-f aftS^— ;?#^fcr Ku^«»»ai>e,il 

S^t5l2(07KMflA-y77i, 

(3 2 0) i&fir. 

[0 0 14] ±E^aicj:jitf, 4^ffl07 Ki^aft 
A»P>T Ku*3Hft»ffl£lS&-t*»£fc«:'<-c, 7Ku 

5, ^!7KV»^77^7-?ffl7 



[0 0 15] fljf23?2©T KU^ffift^y 7 7lCj:5il 
iEffl^- <fc 5 ffiGgi K u^aCft^ y 7 7 

Kuan ^H&aic i o xfifa^sg s * 5 abb^- ^ 

l3tt»J6*ifc«.»>*ya»btt*iaLTlWIEII!lOT K 
u*£fc/< y 7 7»=#i&*W»-*-5 r t ic/jrs, * ©flg 

[ooi6] **wotto*^f4, j/ ->» y * y o 
-»o(B«*rfJsaM?WJc9>^A • r^-tr* • y^y 

[0 0 1 7 J BL<tt» ifSx-^ynirj/f-tJ, feg 

-<-5?##tcati6**"Cf f -^o*+ yv^^ h y # 

ttlAStt. Ifflf2£ l ©T Ku^&^y 7 7K,fcoTiI 

ix 5 * * y -> * * > h y £ s&ftgiH- 5 x- * * + y •> 
3.y*y (6) *JEfc£tf. r©£#, MISx-**^ 
y>3.**y©-«li{Rfflr FV*lcJ:oT««3;H5 

«f^ofs«£ (ei) ic-ry tr^y*i*i, 

x - * ^ + ^ •> a. y * y & 7 > r * -t ;* f&f£ $ * 5 
*1©RAM0M£¥U£MW¥S (6 0 5) fcMlcfll*. 

[0 0 18J lEf-^^Btyftt, #JS^<- 

(5) SrJElc^tr. WEA**+y> a >* 

(El) IdTyl^ ttFlEx-^yn-feyf-ligi 

3. * * y * 7 * ■tr^»f^4*s %vr> r am® 
#W£!fflNi¥« (5 0 5) SrHlc(i^5. 
[0 0 19] ±E*«»cJ:;h,tf, f-^^ty^^ 

tfTtt»^*#fT*>ftS*+y*>A**y t LTHfls 

i, *ffi/lv*fc**&tf7*-*8:#+y*>a.y*yi!:» 
*6*Ti3< itoa^Srafi-e*, x-y-&gil«© 

[0 0 2 0] *»9J©3lfc«L©«Lfttt, * + y <>» > * 

y ©* + r>a 7^ ^SriMft-t-Sfc*©^ >7y^7 



«LTffiffl>*yffiWfc«9 3T5 &©-?*>*. 

[002 1] IIKIi, 7*-**+ y>»**y©*+ 
(6 3 0) SrHlc«lx5. 

[0 0 2 2] *fc, *^++J' , i'ay*!H)*ty , >a 
5<0©«J?»c{R3lST Kl"*©J:?>-ktttt©lfy him 
JRttlcffll^afcfcW-f^T'yy'**- K»JE#» (5 3 
0) SrXlcfll*.*. 

[0 0 2 3] ±!B?W'lcJ:;*xtf, K87K^OJ:9i 
ftffifl©^ y h£*+y$/a.**y©-f>x yy-^icfflv^ 

[0 0 2 4] MnOElClOAKO, 7-^7"Btj/ 

[0 0 2 5] JUiic, ttir (*3S**y± 
©TKi^ffiM) fcfiBBT Ku*ffiM «ss^^y±© 
TK i"*£IIB> *»6 I/OU^^fWjE (i/ou-^ 

^ ^ *jft/< s/ 7 7 <fc 5 iCISttXlc ± -5 iI9 1 y h ic J: 

-<-i?tWf-#^nt rtftO I /O 

^ffil^.toTStlfSx-^^Yj'v'a^^y ©S&ttXtt 
fP«r»±-*"<5 title, I/OU^^S-iffgEr^-fe^ 

$*5^a¥S) (6 0 6) r©i:#. 

U iiBty Mcfl(«9E8|ff«©«|S«4RlcS^^TS 

tt^-^icssrt-a r 9 -t 5 r ^ * ^«ts# 

« (4 0 5) SrWfio rtLlc«fc!7 % i/o^i'S 
[0 0 2 6] m2ld, Sdf2Ml©TKU^^^y77 

ic#i-5«a*wip»ttfc LT7-< h^yu-xii7^r h 

/< y 9 <D<siii&&M1-5 d»«r«361-« ^:»©^+ y S'a. 
7W h*- hMi (WT) U y H:« 

ISIt5*tr>a^ YWm^k (6 14) $r{|^ 
5. 7^T KTtt» ^r>ityKD!^ 

ictt*+y>3.y*y t*|.«y*y©a:*iJ:»LT»3a 



§iA^£ff:> : 7-Y h'<y KTit, *+s/->a.fc 

yya?^) (c^-cdx— ^SrSiA^, ^r-\- i/->3. ^ 
roS-g-jcti^a^^y*^— o<odr+ y>i^> h y # 

^•5o 9l-LT^+ jugtitz** y v- 

IE3 L -\'S'->3.7^;H;:<fcoT3r-Y y->i>-=E-!;*»f)iit'> 
* O * + j/ v a. 7 f VI2fl-gi! ^ * y m S its - t 

*^y->a>^-y t^s^^yrortsttsrjc-asixs 

ki c fc^Ttt&gB y * y r t ± * tx'ptt < 4 5 as, * * 
y->a.y*y t^a>*y tortSis^F-ai^snsM! 
Ffl;J s ??£L, IS^co^-^s'va.y^-y^^M^y 
W-t*5*&{ctt^f+y>a.y*y t^y^-y tco-s 

7^ Kt7f h KSriM^^HgT- 

fcrtff, df-^j/ ->3.y^y ta-SM^y co-stttr^ 
ir^ifgiroBmiSr, ->;*xi^j£^7'n-fe*oi*i:§:|;: 

[0 0 2 7] ±IET ? -^7'D-t ; /iJ-§ r jifflLfc7 :? -^ia 
g|&gf2, 9 f -^7'o-frylMc»ltt$nfc«»Sl5y*y 
b, *©2*E«fc*#i-5. 

[0 0 2 8] 

2\fy Y<D'<<< 7*7-1' >R I S C (Reduced Instruction 
Set Computer) T— ^rX^f'-f Sr^TL, T - *— 

f-w^^-irs' Hii 6 try h®j£&b2*xz> 0 

[0 0 2 9] lOf-.^ynt yfl IS, f^S^S 
(C PU) 2\Z&Z>i&<ST?±?. k7-'-?T?±X$:& 

[0 0 3 0] x-^T'n-t ylMtt. ^iCftJPg^ftft^ 
3*. 3 2 f s/ hO<g&7 KU^-CS^SnSiSfflT 
Xgfflt 2 9Vy h<D®>m7 Kl^^Tfi3£*il5»g7" 

t— f?n-t j/iM *y CiffM^ft 

3. 4!c»«$n5rt{c»5e5.. ^-rosBlfflitt, fiaj^iix' 



[0 0 3 1 ] HU!27*-*ffl<7)TLB (^fflTLBHK 
= >hyft«i-5o :©MTLB4li < 7-^7iy 

[0 0 3 2] fjfS^^fflOTLB (A^-TLBirtfE 

-T) 3tt^¥fflor Ku^af»flr«*ft*4 3:>hy 

»CA^T L B 3 asftft^iv Ml (J, * 
fflTLB4»ff5^7 KU*©SEifcflJ«c&— 
^*X5 3 *fflTLB4A>F,^TLB3^WxyMi(0 

313, A^7a:y^-©fc»|CCPU 1 #flr*|*l 1 OK 

lWI2#fflTLB4A»feBWfc-tar Ku^sesitt 

[0 0 3 3] ffiffix-^+yv'a.y-^y 6I3, f*-^ 

^Sr(t*«l l 2 0 Sr^LTgft® 1 ?, wixlcSo'tN-^f 
iry>3.i>hyoiSS5«*SrtT5. y - K 

tyFTfcM, t hlzfazic'r y ~s=. 7-T >-^i'b-r 
<DttS7Ki/^i:fj;f5f-?^CPU^i i 7!ctB 
^^m^y-K5^T"fctili, ^icio 

7Sr^LT*l-«y*yA»e>Bl5*a*tl-C. 
y is =l 7 j slstfff t>ti, ^tliZ^^X i ^Ciif-^ 
^CPU^i 1 7lc85£ii£ii5o h 5 

[0 0 3 4] fl(HElfe**+yv'a>*y 513, $}#7 * 
•>3.s>hy(o*SttasSrtT3. tt*fe«^y-Kty 

it Ku*ias-r$4»£asflHHSi 1 4ira^$tLOc 
^L-r®*S:«i»i-5^a>*ya»e,fiE*ii*iiT, * 

^ff^-ISl 14^LTCPU2jc^t,il5 < , 
[0 0 3 5] I^ICO^Ttt^-rS^N IMHE^* + 
yis*.**}) 5 JkUf—f y •> }) 6it^t<D— 



[0 0 3 6] MSEC P Us<X 1 1 7 IC|iSflfS#tffl TLB 
8&c>*-feyu:7x;* M3»9;SSi&&$;JlTlo3 ! , Hifl^S? 

[0 0 3 7] tfJlS-fevUy'T 1 ;* htUSS 9 fi, CPU2H 
f§S-*ll 1 2 ^rLTiryu^T 1 ;* h Ojf t>tts 
>, ^TL B 3 , *fflTLB4, fft ->:x ^E- 

1 1 3 Sr^LTCPU2l;g-f. hglillCPUA 
*i l 7Sr^LTCPU2iSBt*a*^IfiBl=$ii5. * 
Ml]gg9iax^ h<Dtclb<DT?-te?.T KU^ft 
^SiA^X-* £ff l l 9^Lt^TLB3 
«iw-£x.5. ^TLB3, #$TLB4, ;/ 

8, 12 5, l 2 6>Sz>'i 2 7 Sr^LT-feyu^x^ HH 

[0 0 3 8J iftiElft<n3- + s/v-^^-y 5, 7"*— ;?*-r 
J/•>: 3 .p<; : ey 6 S^SP/^ a y h D - 7 7 W^IJt 
■V r>i7 Kl^^^^.l 2 1 , *w>3L7 T —?s<X 1 
2 2 &um^£€B§1-5 = v h d-;U/<^|;J: -oX'fit> 

4 ?.'i><Dmm&%w-rz>o zntt-n^x^fha— ? 7 

finger Ki^^** 12 3, fl-gBx— ^y<^XlJt@/Tj 

BS-f -S^M-^-y tt^gBT Kl^^/<^ 1 2 3/XW)-gBx 
— 9'** 1 2 4^|C^$n5^tlC/£5 0 S1UC^$ 
il-Sx-^T'nirs'-T-iiJ, 4M££->y = i 5 & 1 

[0 0 3 9] [#fflTLB] ®2(CttS(l!5*fflTLB4 

64lWTLBi> h y $r^-r57t*0>*y-feyUT 

0 0 tf-?7W 4 0 1 ft 5 0 -OCTL 

PN, *S»lfyhV, "JM'XlfyhSZ, 
vPPN, 77^FLAG, S^ty>a7^ 

KKV hWT$r#i-5. DWEfiS^-^SS-VPN, W 
a f y h vxi)tf^ X f y h s Z tftfttSBttttr K 
l/^7l/-f4 0 0l:i*jn, W^-i/f^-PPN, 
77yFLAGW^ftr>i7'f h*— Kf y MVT 

srft^ft+asittii^— *r w 401 i^«*$na a 

[0 0 4 o] 4$lciHlB$ft.1cirVis, (gfflTKu^tt, 0 



3lc^$ti5 J: ^ic^ro^-vf-'i'XaJ, iK/q ^ 
4K/q h, 6 4K^ h&lh'lM'V bcD^^bi!^ 

Xlfy h S ZK«fcoT*§5E*ft5, 
[0 0 4 1 ] ^^3/ hvtt-tiiSrStrTLB^hy 
o#aftSr*U ttStt "l" oiot^^t 

r-tr-QhZ, 0iJx.fi, "0 0" ttWt*- KTKfctiJ 
L^^pTSg, "01" tt#f|*- KT'S^Eii L&tf*# 
£**Tfg, "10" tt#f|*- K&Wa— !f KTfE 
*ffi LO^nllg, "ll" lifclt*- KllWa-f*- 

— ^#+s'->a.y^y 6li, '«-i?*ttT7'(' h*yi — 

[0 0 4 2] fltJlET K^7W 4 0 OfJ, #{C$JPS$ 
JlfcV^CAM (Content Addressable Memory) 
TffijsfcSiX, £*flZ>$0<, >*y-feyl^ft 
fl&fcWLT^3 0 t»«^T7Kl/^7W4 0 

o <z>^ y ■fe^ttafeMtticaiRsnTttttftf^srtf 5 . 

4 0 2 A~4 0 2DB-OCTLBiy h V CD®*?^— 

i^ttWC, 4 0 2 A«(5©T K^Ot y h 1 0 
~Cs/hll, 4 0 2 BttlSiST K^Ofy M 2~ 
If y hi 5, 4 0 2CIJ(gg7K^Olfy H6~C 
yhl 9, 4 0 2Dli(gitST h'U*<0\fy h 2 0~f y 

h 3 lroitgjSgtb^SrtT^S^iSrS^LTV^o 
tfc^tHK4 0 2 A~4 0 2 D\Z.H\-f^itW^^1fi±\f y 
h-arot#. lt$!jS*(t^-tt8SiSfit "l" kzztiz. 

[0 0 4 3] S(ri2Jt®S4 0 2 A~4 0 2DJC±5Jtl55 

*f^tt, ff-§-jKl l i?r^LTtti^$ix5<Sffi-<-v?S 

^-O^fStrj/ hi: $H5o 4 0 3^$Wb©ll-7^ 
^[HlSg-Cfc!?, f->fXbrj/ hSZI^UTit®[Hl^4 0 
2A~4 0 2 C»cJ;5ite!5ieSSr-^^^i-5 0 fip*,, f- 
-fX^ FSZ^IK/W h^-is&mTrrti k%tiit 

0 2 A~4 0 2 COJtftlSftSr— 
■f. -iNTXtf:/ hS Z#4K/W h^-v^SrJi^-fS 
§-|ittlitH]!S4 0 2 Aroit^mSr-^^iJ' L, t^Xf 
f FSZii6 4KA>f K^-v'Sr^-t-afctfJtfc^IsI 
?S4 0 2A, 4 0 2 B<Dit&&%&-?X? L, ^XbT 
j/ h S Z^5 1 M/<-T h^-v 5 *r^-f--5 fc #«Jt|!;[H]?S 
4 0 2 A~4 0 2 C<mtm&%&^X*-fZ, r<D(?lJ|r 

^tf, -r^^SnfcJtlS'TSmH:, WBffi "l" (^Sfitg 
c5ntv^^§K4 0 3d>f>ffi7J$n5 = v^^@jg4 
0 3C0EU7jS^l£:$n5TLB^Vhy(DW^It"i/ h 



IUWS»TLBs> h y Ot y h/5*fM-4 2 0 > 
$ft-5 s 05BS?lcli, fll 12 it 15 OSS 4 0 2 A~4 0 2D, 
•7^^E1!S4 0 3 & VttSfflSIIS 4 0 4(4TLB3:> h 

Sr*tfTLB*^H;aJ#«E-f5#^lCtt, SS^TLB 

"i" ic$it5 0 

[0 04 4] ^-*roWIEf^g®[H]?§4 0 4<0tti£teT ? - 
^SFMO llc*J»t5»j6-#"5TLB3:>Ky9-<l'©il 

LBi> h y PN^ff^ 1 

2 OK, 79^FLAG^T^-fe^ttJR|JEig||4 o 5 

[0 04 5] ft 94ft i 2 0 ir^-x biztzMtZ9im<<- i/ 

[0 0 4 6] mriar * -t xmmfe®&4 o sa, x-* 
^tyt i kxhwi*- mm*. 

4 0 8#CPU2te5-;t6iX<5. 

[0 04 7] **<DtiiltZt&mm\£}&4 0 4©tii^ 

ttTLB$^fl*|gKS4 0 6JC«*&Sii5 o IOTLB 

5 **IJ5E02&4 0 614, S(li2^TOfSiSm[l]S§4 04W 
WfltfUatt "0" -C*>Srt«fi-f5t. TLB^ 
MMI*4 0 7$rCPU2lc4*.5. CPU2f2^-©T 
LBS^W^SrgJtf^ttat, OS lei!?, W*.tf. g 

*M&afcff5. TLB^^KyoiiJo-rtt, iiAD-r^t 

TLBi> h y IJCPU/^ 1 1 7 Vt* 4 0 9 

*^LTTKU^ffl54 0 0SO ? T r -^a54 0 
.**t5. wW^WTLB^^h y 7^VO-StRtt, CP 
U2a»feft-g-Hl 1 ll:U5>W'fi'7^^7 KV 
*£-I?u**4 l witfc-f ^yy-^f* 

a-y*4 1 lTfa-KLT, fTfcbftS, 
0 9,4 l 0lc#i-sttE3BJRM«itt»lciWKSix<t^ 
ri\ TLB$**M£E]84 0 6iMT5. 
[0 0 4 8] (*5 % »»i=o^Ttt«-eiftw-*-5as, 4»£ 
TLB3*»6*^TLB4icttjjfy - K&goftjswfc 

«)(0fgitf.^-v#f-l4ft-§-iil 1 S*»6-feU^^4 1 2 



Ba> K yoU^ttffMftl 1 6lc»LTfft)ii5 B * 
fc, -ir/l^x* KICJ3(7-5TLB^> h y»J?©fc»!>© 
f>Tyy-;*7 KU^ttflTWIl 1 9Htl/^^4 1 

-y*»ai***l 1 9Ht^?4 0 9 5r7>LT4tf> 

[0 04 9] M»*TLB] H4l£ttlfflElfe*TLB3 
©-W^d r©^J^TLB3l4§^ 

4fi©TLB3i> h y fettftw- afc»o>*y-t/ur u 
-fSrWU r©>* yt/i'TKIir Kl/^7W 3 o 

0tf-^7^3 0U»6l)«*n«. — 0<DT L B 

a^yi*, wcfwiasftfcv^, <E?B^-i?#*vp 

PPNfttf7?y*FLAG«r#-f5 0 WElSffl^-^ 
^VPN, #54 FVS^Xe y h s z£tt*w 

#9 P P N£t>*7 v if F L A G fc»Jrti-3 IRtttt^- * 

7W30 1 icflljslc^^Sc (Ear KU^©'*-^ 

[0 0 5 0] WET KW^TW 3 0 0B, <t9lClHHI$ 

T7F^7K 3 0 0<0>*y-feAfl3fe?>J6<jl^3S*?$ 
ttTJtttftf^Srff 5. BUTtt, *©Jfctt»f1sfcfT5[II 

^$ttfc4f!I(Oit&£i3 0 2 A~3 0 2DIJ-OWTL 

B^>M) ©{R«^-s?#*#tt*A£ttT^.5tHtffcat 
J©*n<5ifclll5lll!80K*Srfl%i-<)«)T» 3 0 2 AttffiiB 
7Kl/^OfyH0~tj'Hl > 3 0 2 BteJggT 
Kl^^Cfs' h 1 2~bfj/ h 1 5 X 3 0 2 Cte{g*&7 K 
U^CDtTy h 1 6~f y.h 1 9, 3 0 2 DIHK&7 
^Otfy h 2 O-lfs' h 3 10tfctt#»f^*tT5K**' 
SHLT^5„ *-*<0Jt©flHl!S3 0 2 A~3 0 2Dlcfc 

its ir y h-a©i:*, itts?^mff^ii?^ 

[0 0 5 1] DftfgJfctfei!3 0 2 A~3 0 2D{dJ;5itS 
»*tt, fi-Mfti 1 OSr^LTtt^^ns^S^-^* 
f-©»JCb'y htSil*. 3 0 3-VTr;£tlZi>(D\i-?A 
t\s\%>T?h<0, f-WXlfy hSZlC*6CTJtlS!SB3 0 

2 A~3 0 2 Clcj;5itej^mS:^^^1-5 0 gp%, f- 

ttSlKS 0 2 A~3 0 2C©tb«llS*Sr— «D^^* 
■f, f-^Xf j/ h s Z#4K/W h^-S?Srfll*+5 t 
*ttJtttl3K3 0 2A©ifctttt*«rT^^ t, WXf 

y h S Z jjs 6 4 K'W h^<-5?*fli5«i-S i # Kit®® 
SS3 0 2A, 3 0 2 B<ntt%t'&%:%-<?Xi> L, t^Xtf 
y h S Z # l M/<-f S?Sr»fl%i"5 1 * fiit^l£l?g . 

3 0 2 A~3 0 2 C©tfcS!^mSr^^^i-5c ^Ofjijl^ 



vHtaaasK 304 icetit&& assess 3 0 4 © 

tii^^l'KTLBi>h y<Dfc j/ h/ 5 3 2 0 > 

HBSJCIJ. WIEitgj[5]SS 3 0 2 A~3 0 2D N 
■?X*l£}%,3 0 3&tftt3aTCslB3 0 4iiTLBxy J» 

fctfoT, (§■§■« 1 1 0 e,;h,5<Effi'<— 

>h yic#xssn5iaaa@K3 o 4om^sia3att 
[oo5 2] 3z»<nmR.t&m.mmn3 o 4ram*iix- 

*gB3 0 H:i5lt5»{c;t5TLBx>M)7Yvci 

L B s. > y y 7 -f ^©^S-<- i/i^PP N^m^-n l 

2 5IC, 7 7^*FLAG^t5l2T^-t^1t|IJ^[Hl?g4 0 
5lCHJA£il,5 0 

[0 0 5 3] 1 2 5 (C^x. &tLfcWIE»a^:-S? 

#^§-PPN»2. flHHftl lOIC-ltWcfiTKl/^ 

[0 0 5 4] 4^0ffi3Ett3&|slB3O4QltiA 
tt, WIE*«TLB.4|C»LTtt*y-Kteafe*B*i- 

5^»©ttsgy-K*9»pig»3 2 oic«»sn5. 

y - K$J«PHIS 3 2 0 H, MfS^TOfSSSlUK 3 
0 4 0ffl^asagft "0" -Chi - £ (KTLB5 
*) &«£i-<5£ % *fflTLB4a»6«S4^TLB 

h y £R*i&irfc»©fHW£:BMM-.5 0 

*r»#*i l 5Sr^LT*fflTLB4l^jt5 0 :m; 
ioT#lTLB4IJ, T Kl/*g84 0 0 Sr&yijT^-t: 

-St5TLBx^h'y$rift5 0 rrot^tj/h 

T-fe^^-g-lcii, t^HcliTLBx^l-y (VP 
N T . V, SZ, PPN, FLAG) «DiT#(|fHll 
6^LT**TLB3lc3tJ!Ittl!:#x.bn5 C^J: 

^l-*«TLB4A»b«.aicliJAS*l5ffif«tt7" KM 
TWf4 0 0<OrtSt^Ti3 9 % *fflTLB4(Cfcft 

B3tt*fflTLB43S»fefl«&$tt4TLB3:^hy ^-fe 

i'??3 0 9d>E>ft9£&. :ott0^yr?^^7 
KU*tt. ii!)-Kffl!PlHl83 2 0HtH^3 1 
0Sr^LT'f>7 f s'^^7 ? ='-^3 1 llc-^tf>tL5o 
-©TLBxyh yOiiADIC^LT, »KIHI83ft*^ 
3\ **y — KfflW@B3 2 0HL RU©WIte.fcoT 

t l b^> h y <o y 5 * 0 

[0 0 5 5] ^TLB3i>f>#iTLB4^ify 
.'4. StrfSTLB $^flJ^H]gg4 0 GlCi^TTLB 



fiaj^M 5 cpu 2 Iwii*o$n5 0 ^tiic io-c pu 2 (j 

TLB 4 Kil^l-s, Z©W(-4!iSO^Tg, «tU0r£ft 

4-Ctt*tyJ-as»bil5eil, ^TLB3l;tot 
iSMMeTLB^hyas. ffl«©J:5tt:m*»i 1 6£ 
fl* LT^J^T L B 3 {cm'&ZtiZ - t (cfcS. 

[0 0 5 6] ^^TLB3|c:TLB^>hy^ii^l$^ 
fct^ iiADi-^tTLB^^hyttff^i ! 6i , fo 
tl/^^3 0 9T7 KMS15 3 0 0&t>'x — *S5 3 0 1 
t-®(?iAg;h,3o rcD^OTLB^^ K y 7-^>0Dil^ 
tt, »*y— KSJWSB3 2 Oi^Ub^^y 

l 1TT3-KLT, 

[0 0 5 7] ft, l*iWlCO^T(a^-C , lftPJ-t--5^, -fr/b 
hl-JJfTSTLB^^hy^OfcfeW-O^y 
K^*H:fg-§-ggi 1 s^fe-tu^^ 3 1 OSr^L 

til 1 9*'5>t^?3 0 9^LT^f,n5. ir 
T L Bx V h y tt-t©£T#fHHI 1 1 8 fcttftSil 

So 

[0 0 5 8] C^T^-fe^lCiJftST' KMfi) ~ 

H5atfH6Sr#IHL>aiasbttWi-5. CPU 2 lets 
^J^T^i?^>45jg!Bj$ix5fc (CPU2lc e t^^7ac 
•y?<DMtti) . ^TLB3iitff)^7KMl:j£:f 
STLBii/hyo^S.ttsjfu tt*fcy 
©WlESrfT^ (Si) , fil^t j/ h-cfctttf, 

r Kv^^-fawar Ku^s-tHTj-r-s (S2) D * 

WEB 3 2 Ori^Ojg^&oT, *J|TL 
B4i5f^7 KU^ICJST 3TLBx> |» y ©^te 
Sr&^L (S3) x &5?ffc y hfr^XfriDWfe&fio 

(S4) , ^tyhTfetitf, ^-ro^^-TKU^rofg 
*gs<— ?mq-\zfc-f 5 T L Bx> h y Sr^T L B 3 \z 

4 0flfee**tt*S^-C**»^JCI4, TLB.S^fl 
^EB4 0 6^«toTTLB5^0IJ^S^$n5 o T 
LB? *«W;SiS§4£;ti3i:, CPU2tt^OMS§r 
mLTiSg^gSrff^ (S10) „ o^x-, SfrlS?^ 
ICiSiS^-yi^OTLBxy h y §r#ffiTL B 4 

i-isl (s 1 1) , ik&izaLmm&ffi (s 1 

^TLB3©fti5^W5^is 
3, S4. S5IJ, TLB5*{C*f1-5^-K[7a:7' • 



5 K'J >/T-*t^LTV^5 = 

{0 0 5 9] (f-^^+yya^^!)} ITlClif- 

->o.^^y 6I3&7C5 1 2 (i(04r-Y y ->-l7^ >£flf£$: 

i^-f iar Ku^ru-r 6 o o tf-^w 6 o 

ffieg^ixa, -o£>dr-r y -> 3. 7 ^>I3, %g^--^# 
^z&^XffifcZtlZ**: yi/=L? if (T 
CTAG, WatyhV, ?—T4 — \Z y bURVtil 
K#0£;h,5 3 hOx— y-DATA£^ti> = ^ + 

huar Ki^^ru-r 6 o oic N f-^DATAijf- 

"1" "0" TM»*ft?fei-5o tf-T^-M 

y bVitv-f h/N'j/^^~ KTx — j/ya^^U 
6 7)5fiJffl$ixSi#icfflv>f 5 tL, 7^ h^yy"*— 

-©y*— xv — fy hUl^ioT^-r-S^^ h y <7Dx 
£ fl-SB p< ^ y Of-? > <£>^— ffe£*o-5 C i #T-# 
3„ :©/-f -{-If? FUIl/<!7-tl'!)ty hT» 

[0 0 6 0] -©x-y^-f j/->3.p<^-y 6f3, #!C$IJ 

y-OCOjl^fi-Oxs/^^x^ — ^"6 0 2^^5 o ^ 
>xyy*T KU*l3fflf$lE]S§6 0 3A»P)tU^? 6 0 
4 &#LT0«&$il5, fflftlH]&6 0 3f3<f-S§-igS 1 1 1 

8iNB&£&+5RAMB^JJ£fH»*a6 0 5, * 
^ry^*- Kii£^S6 3 0 &l>* I /O 9 m 
*ttttJ^S6 0 6 £ffi;ft^3 0 
[0 0 6 1] -Of^^Sjlfc + tr^^-r >W^r 

->'#*> it&^na,, lofti^-^ttttg^i^ 

0^LT*fflTLB4A>t,if^^ o *+y->^* 
^CTAGiftl^-i^ltas-SL, ^fj/hV^ 
ttSflt "1" Jttt£6 0 7^fcthl^$ix5 : 2r + 

y>afcy HHf-6 0 8 ttSSStt "1" (*ty>it 
yh) IC$ft3 0 y— h6 0 9ttfltl2^+j/v'a.ty h 
ft* 6 0 8l;J:<j-^f j/yat y hasa»3ixfc4: 
■< >xy*"*$*ifc3r+ r/a^ ><Dx— 

9 lriiig$ixfcx-^li^(0— gCTSSiri^^? 6 lOCJ: 

oTii^^n, ^*j»iHia6 i iizJ§-jtbtiz> 0 tu 

^?610li, *7ty K7 K l^GO-gB L Til 

sjfflnujg 6 o 3-^ai9asn, ft*S6 2 3 *rfrLTf* 
[0062] WE^^asmse 1 1 \%mti-*.vi> * 6 



1 OCOtlJT^, CPU^i 1 7, irtyyaf-^^ 
12 2. y ->a.T 1 2 1 ^iCt&B!*tl, 

*+y>afc j/ HI* 6 0 8, 41-9416 1 6 7i»ib 
OM7K^, CPU2A»e>©!l — Kft-§-2iU { 7<1' h 
(B-9-6 1 5 4?^gt«$tl* a rO^(HfflH3B6 1 1 

flj-SR^UHL?*— *&CPU'<;* 1 1 7lcaj7^i-5*J 

mr b'lsxz** y-y^r yvts^ 1 2 1 dtu^-f-s 

SW. ^M^y^Cf-^S-ti^^^S 1 2ar^L 

Sftfc*-fy>a7'fi'ro7 V ^ *U\Z± U ? ? 6 2 2 
L T * y > a. * y' C T A G £ *i& ir IHfflU fl-£B * 

^y-^Wx-?##MLB#lCx-?^dr-^y->^x-? 

✓<*1 2 2|;:£ti7JL.§.o*#ML5 i cT Kl^£3f+y-> 
KU7/« 1 2 llcaj^SftJp&t'Srfr^ 

fHffl)[Hl!86 1 1 tt±fEfHfai<ofc#©aigroftfci;:. 7^ h 

^y^/<!/77 6 1 3Sr^-CI/^3 s 7^ h/<y^<y 
7x6 1313, y -> J: •jy'—xV — ft^-v 

yyaxyhU (U=iro^fyya7>f» Sr^SB^ 

K y ?:Mt5tfcWf — ?^y77t'fc v , 3rY 

j/vaii>i y»ox— ^fciiv^aLftottsr ku 

[0 0 6 3 I 3^ y->^.x^ h$JflHH!S6 1 4 13, x- 

-f--57)M3, TLBi>H)|:^ix5 J r+yy-7'f h 

[0 0 6 4] S1jfe^<7.a^[5]8S6 1 lM^r+yy^7 
h*J»ls]»6 1 4lct.5ft|ffllrtSSra2By-Kf!im& 

LKiiitp.x'r hB^i^rfTtt^-f-a. 

[0 0 6 5] CPU2^ib^-^ : yv'>^nItg/ l j:^|-7 : -* 

->zlxV >^i!S?$tL, S^$^fe=¥-^ j/v-zLX-f >^ 
e^^y^^^^CTAGAJSgm^tti,, ^tH^nfc^r 
^3/->zl?^I3, *fflTLB4*»6tlfel&Sn««!a'<- 

y h vasaatt " l - <0»£fctt*ir y t j/ h > i 

n. iBL^T Y\s*o*y-t y b<D-&zmMLX-t is? 

$n7bx-?(3^^SiJ{9l£]iS'6 1 lldioTCPU/<^ 

y hvasiaga: -o" ^tr/^^tin, 

^<^*!IW0K6 1 1{3, ^CiSftlT Ku^i-Stl? 
iiiSW^^f !J + y->a. 1 :c> h y ^07-? 
ytv? ? 6 1 2 &7>LTBt#a**aw-*-5 a :of- 

y's z.7 4 frblfrtZ)-. y > 



'Hi J; o -Z&Wif— * fry-'— * 7 W 6 0 l !; 
1**4 SntS. *tf>*+y v^y^ >©|f^fy M'£ 
f&gfil "1" i:L"C*tyi/a^^CTAG^HlfU 

oigjc+tr/if-^rN 6 0i a» billow $ ft* 

Y'<y?s<y77 6 1 3 •->•£*— 7V— & dp- j/v-^^O 

J h'<y?/<y77 6 1 3 jS»e>*MJM * y -^G9##M L 

y i> =.7 j iVfrftT £i\Xfrh'fjt>i\% e 
[0 0 6 6] C P U 2 *»b* + y 

y-Kttf^tWWc 

y MO**, 7-f M^**- K#^£*VO>.5*£ 
l-li. t y h Ltz*^- -y>3.^> b 1) (cx— ^5r#iA' 
y-r^-^j/ KU= 1 7^ h*;U-*- 

!i, 7V h'<j/:?*— Kfcfc, y> ^^SrfT 
t\ t^^y hV=l, T4 — \fy HU= 1 ICL 
T, * + y v^^^'SrHff LT, x— r/i^ 
y-^©#i£#*fT3. 7-f h*/u— *— KOH-S-lctt, 
f 5 ^lc*3^T#ii^-»i^-a5^ * y KttLTfc* 

[0 0 6 7] r-^^-r s/f^pt^-y 6IJRAM*- K 
RCM>f f -y*;* j e-K$rtM-5 0 RAM*- Kt lix 
-^TW 6 0 1<0¥#£RAM£ Lty^AT^t 
^^M6t=-*-a»f^ j e— KT*>3. RAM*- Kl^fel^T 
•> h y 0~ 1 2 7&T>*2 5 6~3 8 3IJJr 

28-2 5 5&l>'3 8 4~5 1 1 £T#7 V^A7:7-fc 
* TASK: 3*1$. yfs'^^ ; t-Ki:li^tj'v'a7 
W >*r®ft-f3<5®7 Ki^Oiry M&itSrgjij&ta 
-iKiO^Yyv'a.^y &#fiJLT{K®7 KU*S 
M!-«0 aT5»fP*- KT**. RAM*- KXlM" 
>fy?X*- KttWlipuS?^^ 6 2 OOfiWEOflflflPK' 

*ix3 s RAM*— KTW>7y^^- KTtfcV^ 
**I4T KU^TW 6 0 0Mf-?7W 601IJ 

[0 0 6 8] f-?*+y>a^*PORAMtl«|J, 
= ?-*7'u-KyVlOlBMT KU^aW**+H8lC|E 
sfccfjlS-tBI;:, OxTCOO 0000~Ox7FFF FFFFlCv 3/ f >^ 

[0 0 6 9] ffilERAMntt^^Mff^ae 05(3, R 
AMSWHiat-f- 5 7 a 7 * ir *ibfE > # * * > » > 



* y t LTOttfei: M*.ttH 9 icjj* 

i 5Jw, jgilSr Kl^O-bfifce f j/ hs2_a[3l]~ 
s2_a[26]l^,to-C0x7C^^ai-f'5fc*lw'r * I N 

VI. 6A7JTVKy-hAND l^eitfeilTV^. 
B 9 (C*5^Ts2_a[l3]~s2_a[5]tt{gjtST Kl'Xfca* 
*l£> 9 hTfc!?, '07 5'^^©7K^i:^i 
£*l3„ T> Yff— h AND 1 (DtiiTJbT Y^X \f y Y 
s2_a[l2] fj-fe Isf ?SEL llCfco T^©/"!*!.**— # ;JS 
tl/^SEL 1 ®3ftftfftiiMttfg4H 
2 ilcioTW»$ii5 D ffifWm-9-6 2 lttWSpus;^ 

**20<O I \ZyY\Z[&X:itimLllZ1Xs %<Dl\fy 
M3RAM*-K«r»:^afc»0>fW»iry h"Cfc5 s 
RAM*-Ka«»je**l5i, t^^SELl|J7^ 
Ky-hANDiOffi7J$rSS?-f5 0 T^K^-h AN 
Dl©lil*ll <5ST FV*©J:tt6 ts/ >s2_a[3l]~ 
s2_a[26]a*0x7C-C*>5»#|C«»tliatt "1" Ic^tl, 
W»*TttttHt "0" lC$ti5o LfctfoT, RA 
M* — KTtt, <5iSr K^O±ffi6 fs/ hs2_a[31]~ 
s2_a[26]dS0x7CO*&ICtt, T K^7W 6 0 0&t>' 
X — ^TW 6 0 lljiyf !J 128-2 5 3 8 

4~5 1 lG>m.VW4>7yfxnjlt1lb£tl&. 
SAfl-Or KU^-Cli^c^h y 0~1 2 7St>*2 5 6~3 
8 3 0MJK^^y^^«>^*2: R AM*— 

Klc^V^T, T> YV- h AND 1 OtilA(I-9-^tt9flt 
"1" ©t#tt, 6 0 9&thV<^$lJiJlH]JS6 1 1 

7-?7W 6 0 1 <!|tf>-fe 1^^610 St>V^fiJ^llsj 
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